Abstract. It is shown that in the weld metal of the type of high-speed steels observe the effect of kinetic plasticity and he owns a defining role in stress relaxation. It is shown that the kinetic effect of plasticity can be used to control the stress in the weld details.
One of the processing methods of controlling the magnitude and distribution of stresses, and hence the magnitude and direction of the deformation that occurs during hardening tool of high speed steel, is the use of kinetic effect of ductility at martensitic γ → α transformation. In this process of steel transformation acquires greater flexibility, whereby it becomes possible to prevent the deformation in a zone of high temperature when the steel is still in the austenitic state and the martensitic range. In using such a correction is based superplastic manufacturing tempering process ("quenching the stamp ") [1] . Effect of increasing the plasticity speed steels at temperatures 50-80° C lower than A1 first discovered and investigated Gulyaev A.P. [2] . However, practical ways to use this phenomenon to be developed, hot deformation in the sharply increased ductility is difficult because of the narrow temperature range. Data on the effect of superplasticity at γ → α transformation in chromium tungsten weld metal are absent. We have studied the effect of kinetic plasticity (superplasticity) high-speed steels in order to prove the possibility of using this phenomenon to reduce the level of residual stresses in the weld metal and reduce the likelihood of cold cracking. The study of the influence of the nature of the kinetic plasticity forming temporary and residual stresses during cooling of samples deposited metal such as steel and steel 430 (ASTM USA) Т1 (ASTM USA) in the forged state produced by installing thermal microscopy IMASH-5C-69. Samples shaped bilateral "spatula" working section 9 mm2 and a length of the working part 46 mm, made of the said steels in the annealed condition. General view of the circuit and sample cuttings from the weld metal are shown in Figure 1 . Manifestation of ductility was evaluated by a kinetic temporary reduction in stress during cooling rigidly fixed interval samples in the martensitic transformation. Fixing was performed by using an electromechanical drive system loading unit. Samples were heated in a vacuum of 5·10 -5 mmHg due to the heat generated by an electric current flows. The heating was performed until the temperature of 800 ° C, which is below the Ac1 point and up to a temperature of 1200° C, providing a high degree of dissolution of the carbide in austenite phase. After heating and soaking samples rigidly secured to maintain the constancy of its length during subsequent cooling. Conditions of heating and cooling simulated welding thermal cycle. Fixed length determined by a corresponding increase in the elastoplastic deformation of the sample during cooling. Voltage samples continuously during the cooling process is measured using strain gages with the accuracy ± 1,5%. Temperature determined platinum -rhodium thermocouple welded to the middle part of the sample. The kinetics of formation of stresses in time the samples are rigidly fixed depending on the temperature directly fixed to two coordinate potentiometer type RAP-4. Fig. 1 General view of the sample for high research and its scheme of weld metal scraps
The material for the study of selected high speed steel Т1 (ASTM USA)-quenched martensite on, and corrosion-resistant chromium steel 430 (ASTM USA), relating to ferritic grades. Chemical composition of the investigated steels shown in table 1. Steel does not undergo 430 (ASTM USA) γ ↔ α -conversion, unlike speed steel even in air hardenable. From the data in Figure 2 shows that the cooling of the samples of steel Т1 (ASTM USA) with a temperature of 1200° C the effect of kinetic plasticity at the phase transformation, which is manifested in the reduction of temporary stress in the range of martensitic temperature. The maximum stress at the time of forming the stress curve of the steel is ~ 240 ° C, which is close the martensite start temperature, steel Т1 (ASTM USA) with its quenching to a temperature T heat = 1200° C, and a minimum of 100° C corresponds to such temperatures lying above the martensitic transformation temperature of the end (Mconditional end conversion > Mend of conversion) when the conversion is already quite high, and due to formation of a strong "framework" of the numerous martensite crystals increases the yield strength and ductility of the alloy begins to decrease. From the data in figure 2 shows that in the range of martensitic transformation temporary voltage drops in half to two times as compared with the magnitude of the stress accumulated in the austenite region. Upon further cooling below Mconditional end conversion voltage increase to 120-180 MPa due to some increase in the amount of martensite. Upon cooling, the samples of steel 430 (ASTM USA) due to the lack of phase transformation kinetic plasticity effect does not occur.
Applied Mechanics and Materials Vol. 682 With increasing temperature, the voltage continuously increases and reaches values far exceeding the residual stresses in steel Т1 (ASTM USA), underwent a martensitic transformation. When heating the sample to 800°C, which is below the AC1 because of the lack of phase transformation in both ferritic and quenched in a metal such as steel Т1 (ASTM USA), while cooling effect of kinetic plasticity is not observed, and the voltage is continuously increasing. The results showed that in chromium and tungsten high speed metal observe the effect of improved ductility at the time flow of the martensite transformation.
We have attempted to determine the role of the superplasticity effect in stress relaxation time directly in the samples quenched from chrome tungsten metal. For this purpose, a determination is made elongation δ, characterizing ductility. Investigations were carried out on samples of weld metal type D3 and Т1 (ASTM USA). It is known [1], these tool steels characterization plasticity, in particular δ, is performed. Samples of tool steels destroyed when loading fragile, with no visible traces of plastic deformation. Characterization tool weld metal ductility in the range of martensitic transformation has not previously made, and such data in the literature. If the hypothesis of the decisive role in the superplastic state of stress relaxation time is reliable, then the additional tension of the sample at the time of the martensitic γ → α -transformation can achieve significant value elongation. Higher values of elongation characterized as known superplastic condition. Experimental technique was as follows. Samples of the weld metal were prepared for metallographic studies on thermal installations microscopy. After polishing and etching of the central zone markings made on the basis of a sample of 10 mm in which the temperature distribution is sufficiently uniform. Reference points were applied to the PMT-3 microhardness at 0.25 mm. Investigations were carried out on the installation of thermal microscopy "Ala-Too". Samples were heated in a vacuum chamber to a temperature of 1150°C. During the tests the distance measured between the reference points cold sample before and after heating and before the start of the martensitic transformation. Elongation measurement error in the working area of not more than ± 0,01 mm. Measurement was carried out using a high-temperature microscope MW-71. Upon cooling, loading samples produced tensile stresses on various schemes. In the first case, the voltage occurring at the temperature under cooling with shortening of the sample, compensated for using an electromechanical actuator loading, so that the amount of tensile stresses before martensitic transformation was about 10-20 MPa. Got at the elongation characterizes only increase that accompanies the martensitic transformation. In the second case in the range of martensitic transformation is performed regularly stretching the sample until its destruction. Increased plasticity characteristics indicate superplastic condition. The results of the study are presented in Table 2 . It is
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seen that the elongation obtained in the first instance by increasing the volume of tool steels in the 3-4%, which is consistent with fairly accurate data on volume effect for the martensitic transformation of iron compounds [3] . Tensile samples in the range of martensitic transformation allows to obtain considerably 5-10 times greater than the elongation value. Influence of loading conditions on the value of elongation chrome tungsten steels shown in Table 2 . These values indicate the plasticity of the decisive role of kinetic plasticity (superplasticity) in temporary relaxation of stresses in the weld metal chrome tungsten. Feature of the proposed methods is the use of low-temperature deposition and the accompanying preliminary heating (T heating = 230-280°C). For weld metal with a low propensity to cracking regulated level of temporary stresses during welding by their partial relaxation due manifestation of the effect of kinetic plasticity at martensitic or bainitic flow transformations. A peculiarity of the deposition cycle is in three stages. The first provides a limited amount of time the heating and cooling rate increased at high temperatures, and prevents the growth of austenite grains to form a low strength of equilibrium structures. It can be implemented using a highly heat sources (e.g., compressed arc) and concomitant cooling. The second stage of the thermal cycle ensures that the weld metal in the austenite state when all layers during of surfacing. This is achieved by using a heating T heating = M the beginning of the martensite transformation + (50 -100°C). To obtain the weld metal with a low propensity to crack formation time is regulated voltage level during of surfacing of the third stage of the thermal cycle by temporarily lowering the temperature below T heating M the beginning of the martensite transformation. At the same time the voltage is reduced due to the partial relaxation of the time course of martensite or bainite transformation. This allows you to get the weld metal in the quenched state with a low level of residual stresses. This simplifies the process of of surfacing compared to conventional technology, the deposition rate increases, the maximum use properties of the deposited high-alloyed layer [4] [5] [6] . The data obtained in studies on thermal installations microscopy verified by us to develop a method for of surfacing workpieces 100 mm diameter cored wires of different chemical composition.
Surfacing workpiece carried on an installation for plasma of surfacing of solids of revolution. Installation for plasma surfacing details of metallurgical equipment (mill rolls and rollers), built from commercially available equipment. For plasma surfacing with dead-cored wire has been used an apparatus consisting of a manipulator, tailstock, modernized unit A-384 and the remote control. Plasma arc weld rolls to feed into the weld pool surfacing carried out on the thermal cycle shown in figure 3 . Fig. 3 The thermal cycle in plasma surfacing first layer roll cold rolling diameter of 100 mm
Real parameters of the thermal cycle with low temperature heating and forced cooling roll necks meet the recommended . In the weld metal, no cracks , pores and slag inclusions. Hardness after welding metal cored wire Т1 is HRC 52-57. The structure of the weld metal when it is close by its composition to that of high speed steel type Т1 in the hardened condition and consists of martensite (60%), carbide (up to 20 %) and residual austenite ( 30%) . 3 -4-fold high-temperature tempering at 580°C increases the hardness of the weld metal to HRC 62-64. Increased hardness is explained by converting retained austenite to martensite and hardening effect. Industrial testing under real plant conditions confirmed the results of the direct and indirect studies of the properties of the deposited heat-resistant metal. Found that manufactured using plasma of surfacing of the active layer heat resistant steels of high hardness with adjustable thermal cycle work rolls of cold rolling mill 6/100×315 fully suitable for rolling conditions and alignment hardalloys and steels pripovyshenii 1.5 ... 2.0 times the resistance compared with serial rolls [7] . Conclusion 1. It is shown that in the weld metal, the tungsten chromium effect is observed when the enhanced ductility and martensite can be used for relaxation of stresses during welding and prevent the formation of cold cracks. 2. The determining role of kinetic plasticity (superplasticity) in temporary relaxation of stresses in chromium tungsten metal. 3. Effect of kinetic plasticity used in multilayer of surfacing methods developed heat-resistant steels mill rolls, while increasing their resistance reached 1.5 -2.0 times.

